Properties of Gaussian like orbital wave function and Slater like orbital wave function for Helium atom and Helium like ions was studied. This included energy, the radial distribution function, the shape of the wave function near the nucleus and the orbital exponent. For Gaussian the values of the orbital exponent and the constants varied using linear combination of four Gaussian functions to approximate the radial component of atomic orbital, the obtained result is better than universal result.
is the normalization constant, ε is the orbital exponent and n is the principle quan1tum number.
The normalized radial factor in the hydrogen like wave function for 1s can be defined as [1] 2) where z is the atomic number. In atomic unit, the radial function for hydrogen atom takes the following form: (5) where, x, y, and z are the position coordinates measured from the nucleus of an atom, i, j, and k are taking positive integers, and α is an orbital exponent. An S-type function (zero order Gaussian) is generated by setting i = j = k = 0; a P-type function (first order Gaussian) is generated by setting one of the integers i, j or k to 1 and the remaining two to 0, [2] .
Gaussian functions lead to integrals that are easily evaluated with the exception of socalled semi-empirical models, which do not actually entail evaluation of large numbers of difficult integrals. All practical quantum chemical models now used Gaussian functions [2] .
Given the different radial dependence of STOs and Gaussian functions, it is not obvious at first glance that Gaussian function is an appropriate choice for STOs.
In practice, instead of taking individual Gaussian functions as a member of the basis set, a normalized linear combination of Gaussian functions with fixed coefficient is optimized either by seeking minimum atom energies or by comparing calculated and experimental results for "representative" molecules. In 1950 Boys [3] proposed the use of Gaussian type functions instead of STOs to approximate the radial component of atomic orbital. Such functions had been used independently by McWeeny [4, 5] who later [6] obtained the Gaussian approximation to Slater orbital of 1s, 2s, and 2p types. However the Gaussian approach was applied to calculation of atomic and molecular electronic structures and properties. After 1973 with the appearance of the computer program [5] the Gaussian methodology was established as the standard approach for the future [7] .
All integrals that are required to solve the Schrödinger equation, using a Gaussian basis, can be reduced to the standard form. Much effort has been devoted over the intervening years [8] [9] [10] to the design of efficient computational procedures and much faster integration routines have been developed by P.W.Gill [11] . The spread sheet was used for more than one Gaussian functions to the model Slater functions accurately in 1999 [7] . [12] . We can see that although the region near the nucleus is not fit well, in the bonding region beyond 0.5 ao, the trends of fitting is very good and the fitting near the nucleus can be improved by using more Gaussian functions [2] . 
Calculations
The energy for the Gaussian wave function and the Slater type orbital wave function was calculated for Helium sequence using variational calculation which requires the evaluation of the following integrals: [1] Journal of Al-Nahrain University Vol.16 (3), September, 2013, pp.98-103 Science
Since ψ is normalized then equation (7) The Hamiltonian operator H for 2-particle system can be defind as [ (11) represents the kinetic energy for the two electrons, the second term is the coulombic potential energy for the two electron and the third term is the columbic repulsion between the two electrons.
The energy and D(r) for Helium sequence are shown in Tables (2 and 3 Then by using four Gaussian functions which have the form: Table ( 3) The energy and D(r) for Helium sequence using Gaussian wave function. Tables (3) and (4) . From these result one can conclude that STOs gives energies nearer to the experimental than Gaussian functions. Tables (3) and (4) (7) and (8), compared with previous methods shown in Figs. (1) and (2) . One can see that although the region near the nucleus is not fit well, but the bonding region (beyond 0.5 ao) is very well fitted. However, the fitting near the nucleus can be improved by using more Gaussian functions.
The energy error, listed in

